Abstract -In the spring and summer of 2010 a number of new localities of the southeastern-Alpine endemic Leontodon hispidus subsp. brumatii were found on temporarily flooded riparian rocks in the gorge of the Sava River between the village of Sava and Zidani Most (central Slovenia). The species has so far been known only in northeastern Italy and western Slovenia (the So~a valley). In order to obtain more specific information its sites were studied phytosociologically and the communities in which it grows in the Sava and the So~a valleys compared. Two new associations were described on the basis of these comparisons: Triseto argentei-Leontodontetum brumatii ass. nov. and Leontodonti brumatii-Seslerietum calcariae ass. nov. As this endemic taxon and its endemic communities are a characteristic of riparian flora and vegetation of some Slovenian mountain rivers and as its localities in the Sava valley are explicitly disjunct and the southeasternmost in the entire known distribution area, they deserve to be studied and protected.
Introduction
Leontodon hispidus L. subsp. brumatii (Schiede ex Reichenb) T. Wraber [Leontodon hispidus var. brumatii (Schiede ex Rchb.) Fiori = L. brumatii Schiede ex Rchb.] is a southeastern-Alpine endemic, known so far only in the foothills of the Julian and Carnic Alps and along some rivers in the Friuli lowland, western Slovenia and northeastern Italy (MAYER 1952 (MAYER , 1958 (MAYER , 1960 WRABER 1998 WRABER , 2007 POLDINI 1991 POLDINI , 2002 POLDINI , 2009 JOGAN et al. 2001; ^U[IN 2001 ^U[IN , 2006 ^U[IN and DAKSKOBLER 2001; DAKSKOBLER 2005) . Its localities in Slovenia are on riparian rocks and river boulders in the Nadi`a riverbed in the Breginjski kot, on riparian rocks along the So~a River between Bovec and Solkan (relatively often SOUTHEASTERN-ALPINE ENDEMIC LEONTODON HISPIDUS... the period was between 8°C and 10°C, mean January temperature -2°C to 0°C and mean July temperature 18°C to 20°C (CEGNAR 1998) . Mean annual precipitation in the same period was between 1200 mm and 1400 mm (ZUPAN^I^1998). The Sava River is torrential in this section and its level rapidly increases after heavy rain; rocky ledges along the river are partly or entirely flooded at least ten times a year (Fig. 3) . Normally, there is a short period in May when the water level is low, and a longer period favourable for the development of the vegetation in the summer months from July to September (Hydrological data ARCHIVE 2008). Dolomite slopes above the Sava are overgrown with basophilic beech forests (Ostryo-Fagetum, Arunco-Fagetum, Hacquetio-Fagetum) , and in areas where clay slates are the dominant bedrock also with acidophilous beech forests (Blechno-Fagetum). On the colluvium (hillside scree) in the gorges and at the foot of slopes there are some sites of valuable broad-leaved species (Hacquetio-Fraxinetum, Veratro nigri-Fraxinetum, Tilio cordatae-Aceretum platanoidis ostryetosum). The steepest, rockiest sites at the right bank of the Sava (Reber between the village of Sava and Mo{enik; Reber between Zagorje and Trbovlje) are overgrown with basophilic forests of Scots pine and black pine (Genisto januensis-Pinetum sylvestris). On similarly steep, rocky sites on both banks of the river there are also sites of the community of pubescent oak and hop hornbeam (Querco pubescenti-Ostryetum carpinifoliae). On smaller areas on rare gravel sites grows a community of grey and red willow (Salicetum eleagno-purpureae). The banks of the Sava between Litija and Zidani Most have been changed considerably, often reinforced with dry stone walls. Towards Zidani Most the river course becomes noticeably more placid and the banks flooded, due to the dam of the Bo{tanj hydroelectric power plant downstream. The best preserved natural slopes with rocky ledges are in the gorge between Hrastnik and Trbovlje and it is there that most of localities of Leontodon hispidus subsp. brumatii were found. Leontodon brumatii was recorded on the banks of the Sava between Litija and Zidani Most at the altitude of 195 to 220 m, at 38 microlocalities in four sections: between the villages of Sava and Zagorje (the westernmost localities are at Renke on the right and at Mo{enik at the left bank of the river), between Zagorje and Trbovlje (at Mitov{ek on the right and under the hamlet of Za Savo on the left bank of the river), between Trbovlje and Hrastnik (at Ribnik and the Hrastnik filling station on the right bank and at the foot of Vi{tov vrh on the left bank of the river, where it grows abundantly on riparian rocks) and between Hrastnik and Zidani Most or Rade~e (the easternmost locality is under the village Suhadol on the left bank and at the homestead Tohar in Podkraj on the right bank) and in three quadrants -9955/2, 9856/3 and 9856/4 (Figs. 1, 2 ). Leontodon hispidus subsp. brumatii is an endemic with a small distribution area. There are very few data on the communities in which it grows. It is known to grow on rocks (POLDINI 1991) . The subspecies is not discussed on its own but together with Leontodon hispidus in the Flora alpina . WRABER (1998) claims that it usually grows in a very characteristic environment, on riparian rocks that are periodically washed by river water. He stresses that the plant can also grow outside the direct influence of the water splashing, which was confirmed in our research in the So~a valley, where the studied taxon was recorded also on rocks and steep gravelly slopes that the river cannot reach even when the water level is at its highest. The specimens growing the highest above the Sava River level were found in a crevice of the retaining wall under the railway track, some 3.5 m above the low spring water level, and on a stony road slope approximately 5 m above the low spring water level. However, even these specimens are flooded when the water level is at its highest.
Results

Overview of the new localities of
The rivers So~a and Idrijca are torrential and have a similar water regime to that characteristic for the Sava River (Fig. 3) . Interesting is the frequent occurrence of the subspecies L. brumatii under the Doblar hydroelectric power plant where the fluctuation of the water level and in turn inundation of the subspecies' sites occurs on a daily basis. So far, no comprehensive phytosociological inventory of all its known localities in the So~a valley has been made, but we have made 15 relevés of this species at different locations over a longer time period. These relevés were compared to those from the Sava valley and thus the following results were obtained (Figs. 4, 5) .
In all of the comparisons the relevés from the Sava valley (ZS) were grouped separately from the relevés from the So~a valley (PO). Two phytosociological tables were made for both regions (Tabs. 1, 2). 15 relevés made in the Sava valley on the both banks of Sava be-SOUTHEASTERN-ALPINE ENDEMIC LEONTODON HISPIDUS... 
Asplenietea trichomanis
Leontodon hispidus subsp. brumatii E1 100 . .
Thlaspietea rotundifolii
Trisetum argenteum E1 42 . .
Phragmiti-Magnocaricetea
Phalaris arundinacea E1 67 100 100
Mentha aquatica E1 17 . .
Lycopus europaeus E1 8 100 10
Veronica anagallis-aquatica E1 . 66 . 
Glyceria notata
Quercetalia pubescentis
Campanula rapunculoides E1 8 . .
Fraxinus ornus E1 8 . .
Querco-Fagetea
Clematis vitalba E1 8 . .
Carex digitata E1 8 . .
Rhamno-Prunetea
Crataegus monogyna E2 33 . .
Rhamnus catharticus E2 8 . . Diagnostic species of the new association are Leontodon brumatii (dominant species), Trisetum argenteum and some riparian mosses of which we established twoBrachythecium rutabulum and Cinclidotus fontinaloides. Trisetum argenteum is a character species of scree communities, especially in the subalpine and alpine belts . It is relatively frequently deposited and preserved on riparian rocks along the central or lower course of Alpine rivers, e.g. in Slovenia along the So~a and the Sava, so it is also a good indicator of the site or community of L. brumatii on riparian rocks. The nomenclature type of the new association, holotypus, is relevé No. 12 in table 1. The new association is subdivided into three variants: the typical (relevés 2 and 3 in table 1); the variant with Chamaecytisus purpureus (the differential species are also Peucedanum oreoselinum, Sesleria caerulea subsp. calcaria and Inula ensifolia) -relevés 4 to 6 in table 1-these stands indicate a possible transition into the community Leontodonti brumatii-Seslerietum calcariae described hereinafter, i.e. into the initial riparian grassland; and the variant with Deschampsia cespitosa (the differential species is also Phalaris arundinacea) -relevés 7 to 13 in table 1. Everywhere sand accumulates in the runnels carved into the rocks or in coarse gravel, conditions are created that facilitate successional development towards riparian willow stands with black poplar, which respond particularly well to sufficient amount of fine particles (BO@I^et al. 2008) . The stands of this variant therefore indicate potential successional development into the community Salicetum eleagno-purpureae var. Populus nigra, into which relevés No. 14 and 15 were classified (see DAKSKOBLER 2010). Individual shoots of tree species Populus nigra, Ulmus laevis and Salix alba occur also in other relevés. proportion of species of dry grasslands from the class Festuco-Brometea and species of basophilic pine forests from the class Erico-Pinetea, followed by chasmophytic species (Asplenietea trichomanis), species of subalpine grasslands (Elyno-Seslerietea) and thermophilic oak forests (Quercetalia pubescentis), which have a proportion of 10 %. Varied species composition also indicates a certain similarity with the communities of thermophilic forest edges from the class Trifolio-Geranietea, although it features a small proportion of diagnostic species of this class (2.5 %). In support of the synsystematic classification a synoptic CHIAPELLA and POLDINI 1993), Gentianello pilosae-Brometum erecti Dakskobler et Zavr{nik 2009 (DAKSKOBLER and ZAVR[NIK 2009 ), and two thermophilic forest edge communities -Cirsio pannonicae-Peucedanetum cervariae van Gils et al. 1975 (van GILS et al. 1975 and Geranio-Peucedanetum cervariae (KUHN 1937 ) T. Müller 1961 var. geogr. Knautia drymeia^arni 1998 (^ARNI 1998 were ranged and compared using numerical methods. The results (Figs. 10, 11) clearly demonstrate that our stands are the most similar to the initial grassland on gravel sites of mountain rivers and streams in the foothills of the Southeastern Alps (association Centaureo dichroanthae-Globularietum cordifoliae) and are considerably different from thermophilic forest edge communities. Their floristic composition is also clearly different from riparian stands of the association Gentianello pilosae-Brometum erecti. This community is much more species-rich and grows on more developed soils, rendzinas. The stands of the association Leontodonti brumatii-Seslerietum calcariae are a successional stage in the afforestation of riparian rocks towards scrub and forest communities (Seslerio albicantis-Ostryetum, Ostryo-Fagetum) . In addition to some meadow species they are mainly characterized by diagnostic species or rock crevices, screes and basophilic pine forests. 
Erico-Pinetea
Most of the relevés in table 2 (the So~a valley) are classified into the new association
Tab. 4. Structure of the association Leontodonti brumatii-Selserietum calcariae according phytosociological groups (in %).
Asplenietea trichomanis
Discussion
The new localities of the southeastern-Alpine endemic Leontodon hispidus subsp. brumatii in the Sava valley (central Slovenia, the Black Sea river basin), in the gorge of the Sava between the village of Sava and Zidani Most, are rather surprising, because so far this taxon was known in Slovenia only in the So~a basin (on riparian rocks along the So~a, Nadi`a, U~ja, Idrija and Idrijca), which belongs the Adriatic Sea river basin, but not along other Alpine rivers. Nevertheless, the new localities are situated in the region where quite a few species with predominantly Alpine distribution grow (e.g. Rhododendron hirsutum, Paederota lutea, Pinguicula alpina, Rosa pendulina, Cerastium subtriflorum, Tephroseris pseudocrispa, Aster bellidiastrum, Campanula carnica, C. cespitosa, Trisetum argenteum, Arabis alpina subsp. alpina, Astrantia carniolica, Acinos alpinus, Aconitum degenii subsp. paniculatum, Tofieldia calyculata, Myrrhis odorata -the latter is mentioned by PETKOV [EK 1939) . The flora of the Sava valley also comprisessome species that most frequently occur in the So~a valley, but are usually much rarer in other landscape regions of Slovenia. Such species are for example Saxifraga petraea, Veratrum nigrum, Hemerocallis lilioasphodelus, Spiraea chamaedryfolia. There are also some similarities between the forest communities of valuable broad-leaved species (e.g. the probable occurrence of the stands of two associations described in the So~a valley, Veratro nigri-Fraxinetum and Saxifrago petraeae-Tilietum, also in the Sava valley). It is also likely that the taxon L. brumatii occurs on suitable sites elsewhere in the Sava basin (and other Slovenian Alpine rivers), but has been overlooked. Riparian sites are usually difficult to access and are therefore not the subject of a more detailed floristic inventory. The established differences in the communities of L. brumatii between the So~a and the Sava valleys do not rule out the possibility that the stands of the association Triseto-Leontodontetum that was described in the Sava valley occur also in the So~a valley (which is very likely, because the sites in the So~a valley comprise a higher number of this endemic than those in the Sava valley). Similarly, the occurrence of the stands of the association Leontodonti-Seslerietum described in the So~a valley, is likely also in the Sava valley (already demonstrated in one of the relevés). Both newly described associations include phytocoenoses that are usually distributed in smaller areas and are more or less long-term successional stages. These are by nature subject to the river dynamics and can disappear from one spot only to reappear in another. They are extremely exposed to human interventions of any kind. The endemic Leontodon brumatii and its communities are a characteristic of riparian flora and vegetation of some of Slovenian mountain rivers. According to current knowledge, the localities in the Sava valley are explicitly disjunct and the southeasternmost in the entire known distribution area, so they deserve our attention and protection. The envisaged interventions along the central Sava, i.e. construction of new hydroelectric power plants, would most probably lead to destruction of suitable habitats for Leontodon brumatii. With a higher water level between Zagorje and Hrastnik, this endemic is likely to disappear from the river's riparian zone, as has probably already happened downstream, before Zidani Most or Rade~e and further south.
